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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
Crpanunna 2 u3 11. Bl YHH
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[porpammy mucimIuiMHbl paspadorai(a)(u): npodeccop, a.H. (podeccop) Bepemaruna A.A. (Kadenpa ¢puzndeckoit xumuy,
Xumudeckuit UHCTUTYT uM. A.M. ByTtieposa), Jana.Vereschagina@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB (hyHIaMEHTaIbHBIX
[pa3/iesIoB XMMUU TIPU PellieH|H MPOeCCHOHANBHBIX 32124

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

3HaTb CTPYKTYpY 1 CBONCTBa BE€IICCTB B HAHOCOCTOSAHUU, CII0COOBI NOJy4Y€HUA U METOAbl NCCIIEAOBAHNA HAHOCTPYKTYP U
HAaHOMATCPUAJIOB, MOTCHIUAJIbHBIC BO3MOKHOCTU U PUCKU UCIIOJIb30BAHUA HAHOCTPYKTYPUPOBAHHBIX 0OBEKTOB

JloKeH yMeTh:

YMeTb caMOCTOSITENIHHO KIaCCU(UIIMPOBATh HAHOCTPYKTYPBI 1 HAHOMATEPUAJIbl, ONIPEEIATh 00IACTH IPUMEHEHH ST
HaHOMaTepHaJiOB, OPUEHTUPOBATHCS B COBPEMEHHOM JIUTepaType Mo (pu3nyeckoil XMMUM HAaHOKJIACTEPOB, HAHOCTPYKTYP U
HaHOMaTepHaloB

JlomxeH Bl1afeTh:

3HaThb CTPYKTYpY u CBOMCTBa B€IICCTB B HAHOCOCTOAHUU, CIIoCOOBI NOJy4Y€HUA U METOAbl NCCIIENOBAHNA HAHOCTPYKTYPp U
HaHOMATCPUAJIOB, MOTECHIHUAJIbHBIC BO3ZMOKHOCTU U PUCKU UCIIOJIb30BAHUA HAHOCTPYKTYPUPOBAHHBIX 00BEKTOB

IIOJ'I)KCH AE€EMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

YMeTh caMOCTOSITENHHO KIaCCU(UIIMPOBATh HAHOCTPYKTYPBI 1 HAHOMATEpUaJIbl, ONPEEISATh 00IaCTH IPIMEHEHHS
HaHOMAaTepUaJioB, OPUEHTHPOBATHCS B COBPEMEHHOM JIMTEpaType Mo (PU3NUECKOH XMMUK HAHOKJIACTEPOB, HAHOCTPYKTYP H
HaHOMAaTepuaJoB

2. Mecro gucuumiuasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnuruivHa (MOayJb) BKoveHa B pazgen "B1.B.JIB.13.07 ducturuimasl (MOmysm)" OCHOBHOM MPOpecCHOHATEHON
o6pazosarenbHol nporpammsl 04.05.01 "®yHaameHTa bHasE U pUKIaaHast xumust (PyHIaMeHTATIbHASL XUMUSL: MATEpPUATbI
Oyayiero)" ¥ OTHOCUTCS K JUCHMIUIMHAM 110 BbiOopy Yact OTTOIT BO, ¢hopMmupyemoil yqyacTHUKaMu 00pa30BaTeIbHbIX
OTHOILIEHUH.

OcBauBaercs Ha 4 Kypce B 8 cemecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € JHHHIAX C YKAa3aHHEM KOJIHYECTBA YaCOB, BbI/I€JI€HHBIX Ha
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnojasareieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITENbHYIO
padoTy obyuarommxcs

O0611ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHuUI(b) Ha 72 Jaca(oB).

KonraktHast padota - 41 yaca(oB), B ToM umcre Jekuun - 40 yaca(oB), npaktuueckue 3aHsartus - 0 yaca(oB), 1abopaTopHbie
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOW paboTh - 1 aca(oB).

CamocrositenbHas padota - 31 yaca(oB).
Kontposns (3auér / 3x3amen) - 0 yaca(oB).
dopma MPOMeEKYTOUHOTO KOHTPOJISI JUCLIMIUIMHBL: 3a4€T B 8 cemMecTpe.

4. Copep:xanne qUCIHILIMHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBE/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/I0OB yU4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl INIaH KOHTAKTHOW U CAMOCTOATEJbHON Pa6OThI 0 AV CHHUILINHE (MO/IYJIIO)

3AE
Crpanunna 3 u3 11. Bl YHH
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. HaHOCTpYKTypbl, HAHOMaTEpUAJIbl U
HaHOTeXHOJI0TMU. OCHOBHbIE MOHATHS U TEPMUHBI.
Knaccudukanms HAHOOOBEKTOB M HAHOCTPYKTYP.
1. |Metozel cuHTE3a, CTPYKTYpa, CBOICTBA, 8 4 0 0 0 0 0
TEOPETUUECKUE MOJEH.

Tema 2. TyOynsipHble HAHOCTPYKTYPHL. Y TJIepOIHbIE
HaHOTPYOKH. HaHONIPOBOIOKM 1 HAHOBOJIOKHA.

2 JIByMepHbIE HAHOCTPYKTYpbl. Pr3ndeckue u 3 4 0 0
XMMHUYECKHE METOB! OCAXKAECHUS TUICHOK

Tema 3. OnTiyeckue U 3JeKTPOHHBIE CBOMCTBA
HaHOCHCTEeM. MarHuTHbIE CBOMCTBA HAHOCHCTEM.
MexaHNUYeCK1e CBOICTBA HAHOCUCTEM.

Tema 4. dusnyeckre 1 XUMUUECKAE METOIBI
CHHTe3a HaHOMaTtepuaioB. [Iporeccht
CaMOOPraHU3aINH U CAaMOCOOPKHU B HAHOCHUCTEMAX.
4 JBrKynme cuiisl camoopranuzaiuu. CuHTe3 ] ] 0 0
" [HaHOUACTHII B HaHOpeakTopax. MeTopt
nTorpacuu, 0COOEHHOCTH W CPABHUTEITLHBIE
XapaKTePUCTHKM.

Tema 5. MeToapl nccegoBaH1s HAHOMATEPHATIOB
5. a n p 8 6 0 0

Tema 6. O6nacti npMeHeHUsI HAHOMAaTepHaoB.
HanomexaHW3MbI 1 HAHOYCTPOMCTBA.

6. (HanoanekrpoHuka. CoBpeMEHHBIE TPAaH3UCTOPBI. 8 8 0 0 0 0 0
MornexysipHast 3JIEKTPOHHUKA.

Tema 7. Hanomarepuaisl yiss GUOHAHOTEXHOJIOTHH,
MeauiHbel. Hanodapmakonorus u HaHOJIeKapCTBa.
7. |be3omacHOCTh U PUCKH MCIIOb30BAHHS BELIECTB B 8 4 0 0 0 0 0 0
HAHO/MCIIEPCHOM COCTOSIHUM

1Toro 40 0 0 0 0 0 31

4.2 Cogep:kanne qUCIHUATLIHHBI (MO TyJIs1)

Tema 1. HaHOCTPYKTYpPBI, HAHOMATEPHAJBLI H HAHOTEXHOJIOTUH. O CHOBHBIE OHSITHS U TEPMHHBI.
Kuaaccudnkanusa HaHO00'bEKTOB H HAHOCTPYKTYP. MeToIbl CHHTE3a, CTPYKTYPa, CBOWCTBA, TEOPETHYECKHE
MO /1eJI.

HanocTpyKTypbl, HaHOMaTepUaIbl U HAHOTEXHOJIOTHU. VIcTOpUs U peano-CbUIKA BO3HUKHOBEHUS, STalbl PA3BUTHS
HaHOTeXHOJIOTMIH. OCHOBHBIE TIOHSTHS U TEPMHUHBI HAHOHAYKH U HaHoTexHoJoruu. Kiaccudukaiys HaHOOOBEKTOB:
HAHOKJIACTEPbl, HAHOYACTHLIBI, HAHOCTPYKTYpBl. MeTOIbl CUHTE3a, CTPYKTYpPa, CBOICTBA U TEOPETUYECKUE MOJEIIH KJIACTEPOB.
Kiaccudukanys HaHOCTPYKTYp: HyJIb-, OHO-, IBY- ¥ TPEXMEpHbIe HAaHOCTPYKTYphbl. Kitaccudukaiys MeTofoB CUHTe3a
HaHOOOBEKTOB M HAHOCTPYKTYP.

Tema 2. TyOyJjsipHble HAHOCTPYKTYPBIL. YTJiepoaHble HAHOTPYOKH. HaHONPOBOIOKH H HAHOBOJIOKHA. /IBymMepHbIe
HAHOCTPYKTYpbIl. PU3NUYECKNe H XUMHY€eCKHEe MEeTO/Ibl 0CaK/IeHHUsI IIEHOK

Crpanyna 4 u3 11.
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TyOysspHbIe HAHOCTPYKTYPHL. YTJIEpOJHbIE HAHOTPYOKHU: UCTOPHS OTKPHITHS, CTPYKTYPa, MEXaHU3MBI pocTa. MeTo/Ibl CHHTEe3a
YIJIEPOTHBIX HAHOTPYOOK: TEPMUYECKOE PACIIbUICHHE, JIa-3epHOE pacIbUICHUE, KPEKUHT YIIIEBOJOPO/IOB, JICK TPOXUMUIESCKUI
MeTo/1. B3auMOCBsI3b CTPYKTYpHI U (PU3UIECKUX CBOICTB YIJIEPOIHBIX HAHOTPYOOK, HHTEPKAIMPOBAHHBIE HAHOTPYO-KU.
Heopranndeckue TyOyJIsspHBbIE CTPYKTYpBl. HAaHOPOBOJIOKK 1 HAHOBOJIOKHA. [|[ByMepHBIE HAHOCTPYKTYpBl. TOHKHME IJIEHKU:
OCaKJICHVEe U3 ra30BOi (pa3bl, MEXaHU3MBI POCTA TUIEHOK. PU3NUECKUe METO/IBI OCAKICHUS TUICHOK: MOJIEKYJIAPHO-TyYeBast
SMUTAKCHS, UMITYJILCHOE JIA3EPHOE OCAKJICHHE, PACITBUIUTEIbHOE OcaxqeHre. MeToIbl XUMUYECKOTO OCaXICHUS TUICHOK:
XMMUYECKOe OCaKJICHHUE M3 ra30Boi (ha3bl, MOCIONHOE OCakICHHE, XUMHUECKOE OCaX/ICHUE U3 PACTBOPOB, TUICHKU
Jlenrmiopa-biomxerr.

Tema 3. OnTuuyeckue u 3JeKTPOHHbIE CBOHCTBA HaHOCHCTeM. MarHuTHbIe CBOiicTBa HaHOcUCTeM. MexaHnUyeCcKHe
CBOHCTBAa HAHOCHCTEM.

CBoiicTBa BEIIECTB B HAHOKPUCTAIMYECKOM COCTOSIHMU. ONTHYeCcKHe U 3IeKTPOHHBIE CBOMCTBA HaHOCKcTeM. HaHouacTHLbl
METaJIJIOB, TUIA3MOHbIN pe3oHaHc. [1o1ynpoBOAHMKOBbIE HAHOYACTUIIBI, KBAHTOBOPa3MepHbIH 3¢pdekT. 30HHasA CTPYKTYpa.
[oBepXHOCTh HAHOKPHUCTAIJIOB, Ae(PeKThl KOOPANHAIMY U OapbepHOoe orpaHndeHre. POTOHHBIE KPUCTAILIBI: pa3MEPHOCTH,
OCHOBBI TEOPHH, METOABI (DOPMUPOBAHNSA, IPUPOJHBIE U CUHTETHUECKHE OMaJIbl, MaTepHUasbl HA OCHOBE (DOTOHHBIX KPUCTAIJIOB.
MarnutHsle cBoiicTBa HaHocucteM. CTpykTypa peppomarHeTukoB. CyneprnapaMaraeTusMm. MaruuTHas aHU30TPOIHS.
Annzorpornust popMbl. AHU3OTPOITUSI MEXaHNYECKOro HanpshkeHnst. OOMeHHast aHM30TpOnysl. MarHUTHbIE MOMEHTHI.
MarnuTtHble HaHOMaTepHaibl. MexaHnueckue cBoiicTBa HaHocucteM. 3akoH Xosuta-Iletua. lecbekTsl B
HAHOCTPYKTYpHU-POBaHHBIX MaTepuanax. YIpyrue cBoictsa. MoaenupoBaHue 3epeH U MEeK3EPEHHBIX TPAHULL.
Hanokommnosurtsl, apMupoBaHye. MexaHH4decKre CBOWCTBA yIIIEpOAHbIX HAHOTPYOOK.

Tema 4. Puznueckne U XUMUYECKHE METO/Ibl CHHTE€3a HAHOMATEPHUaJI0B. Hponeccu caMoopranu3anum 1
CaMOCﬁOpKI/l B HAHOCHCTEMaX. ,IIBmeume CHIJIbI CaMOOpranu3amnuu. Cunre3s HAHOYACTHUI[l B HAHOPE€AKTOPpax.
MeTO,[[l:l JII/ITOI‘paCl)I/II/l, 0COOEHHOCTH B CPAaBHUTEJbHBIC XaPAKTEPUCTUKH.

Krnaccudpukanys MeTo0B CHHTE3a HAHOMAaTEpUaJIOB, CUHTETHUECKHE OAXOAB! ""CHU3Y BBepX " U "cBepXy BHU3". Pusnueckue
METO/Ibl CUHTE3a: ra30(ha3Hblil CUHTE3, MEXaHOCHHTE3, JETOHALIMOHHBIA CUHTE3 U 3JIEKTPOB3PbIB. XUMHUECKHE METOIbI
CHHTE3a: 30JIb-TeJIb METO[l; TUAPO- U CONbBOTEPMAJIbHBIN CHHTE3; KOJUIOMIHbIE HAHOPEAKTOPbL. THIIBI KOJJIOUIHBIX
HAHOPEAKTOPOB - MULIEJUIBI, MUKPOSMYJIbCHU, MUHU3MYJILCUH, OJIOK-CONOIMMEPBI, MOHO- U MYJIbTHUCIION. KOHTpOIIB
MOP(QOIOrHY HAHOCTPYKTYP. MeToibl pa3fesieHusi HAHOYacTull o pa3mepy. Iporecchl camoopraHu3aly 1 caMocOOpKH B
HaHocucTemax. CBepxkJjacTepbl. JIBrKkyiue cuiisl camoopranu3anuy. KoHcepBaTtuBHast (paBHOBECHAsI) CaMOOpPraHU3aLs.
JuccunatuBHas (HepaBHOBECHASI) CAMOOPraHU3alMs: MEXaHU3M BO3HUKHOBEHU, sTueiiku beHnapa, peakiums
Benoycosa-Kadorunckoro. [Tpuniwmn Kiopu, Teopus Oncarepa, teopema I'nmancnopda-ITpuroxuna. CHHTE3 HAHOYACTHIL B
ynopsAJ04YeHHbIX MaTpuLax. HyjibMepHble HAHOPEAKTOPHI - LIEOJUTHI, UX cBOiicTBA. OIHOMEpPHBIE HAHOPEAKTOPBI:
ME30IMOPHUCTHIE MOJIEKYJISIPHbIE CUTa HA OCHOBE IMOKCHAA KPEMHHU S, TOPUCTHIA OKCUJ AIIOMUHHS, UX UCTIOIb30BaHUE 115
CHHTE3a HAaHOKOMITO3UTOB M HAHOMaTepUasloB. [JIByMepHbIe HAHOPEaKTOPBI: CIOUCThIe TuApPOoKcHabl. Hanomurorpadus.
Kunaccudukanus Metonos aurorpacpun. Ontudeckas IUTOrpadus: UCTOIb3yeMoe U3Ty4eHHe, KOHTPOJIb OCBEIIEHHOCTH,
MacKH, MaTepHajbl ONTHYECKUX CUCTEM. DJIEKTPOHHO-JTyueBasi JUTOrpausi, MOHHO-Ty4YeBas, 0e3MacouHasi, leyaTHast
suTorpacusi, 0COOEHHOCTH ¥ CPABHUTEJILHBIE XaPAKTEPUCTUKH.

Tema 5. MeToabl ccJieJOBAHUSA HAHOMATEPHUAJIOB

Mertonp! uccaenoBaHus HaHoMaTepuanoB. CKaHUpYIOITas 30H10Basi MUKPOCKOITUSA: CKaHUPYIOLTas TYHHEJIbHAA U
ATOMHO-CHJIOBasi MUKPOCKOITHS. ABTOMOHHASI MUKPOCKOMNUA. MeTOoAbl U BO3MOXHOCTH JIEKTPOHHON MUKPOCKOIHUU.
CrieKTpoCKONMYEeCKHEe METObL: PAANOCHEKTPOCKONN S, MUKPOBOJIHOBas! CIIEKTPOCKOIHSA, SI€PHBII MATHUTHBINA 1 3J1€KTPOHHBII
napamarauTHbIi pezoHanc, UK u KP criektpockoris, peHTreHOBCKast ¥ (pOTO3JIEKTpOHHAsI CIieKTpocKonus, MeccOayspoBckast
crnekTpockonus. JudpakiMoHHbIe METOABL: TU(DPAKIMS 3TEKTPOHOB, peHTreHorpadus.

Tema 6. O61acTu npuMeHeHusi HaHOMaTepuaios. Hanomexann3mbl U HaHoycTpoiicTBa. Hano3aekTpoHuka.
CoBpemMeHHbIe TPaH3HCTOPHL. MoJleKyJIsIpHAs 3JEKTP OHHKA.

[IpumeHenue (pyHKIIMOHAIBHBIX HAaHOMaTepuaioB. O01acTH MPUMEHEH!s1 HAHOMATePUAaJIOB: UHXXEHEpHsl, 3JIEKTPOHHKaA,
ONTHKA, KaTaIu3, MaTepuajoBeieHue, TpHOoorus, hapMaKoIorus, MeAUIUHA, MOJIEKYJIAPHBIA 1u3aiiH. HaHoMexaHU3MBbI 1
HaHOYCTPOMCTBAa. MHMKPO- M HAaHO3JIEKTPOMEXaHMUECKUe CUCTeMbl. MUKpo- 1 HaHOTpHuOoIornsl. HanomexaHuka. Y crpoiicTa
JUIs1 TIpe0Opa30BaHMsI SHEPTUH: JIEKTPOCTATUIECKIE, MATHUTHBIE, MTbe303JIEKTPUIECKIE, TEIIOBbIE, THIPABINYECKHUE,
CEHCOPHBIE aKTI0ATOPbI, KOHCTPYKIHS U 0COOEHHOCTH. MoJIeKyJIsipHbIe aKTI0ATOPI: MOJIEKYJISIPHBIE MOTODHI - IPUPOIHBIE
OuoJIorMYecKre HaHOMAalIMHbI, POTAKCaHbl U KaTeHaHbl, HAHOJIM(T, YyCTPOICTBA Ha OCHOBE alKkeHOB. HaHo3amekTpoHuKa.
CoBpeMeHHbIe TPAH3UCTOPBI: KAHTOBBIE 3(D(PeKTHI, AeheKThl U OUIMOKH, TPAH3UCTOPHI HA OCHOBE YIJIEPOJHBIX HAHOTPYOOK.
KBaHTOBBIE KOMIIBIOTEPBI: PUHLUITBEI ¥ AITOPUTMBI, MaTepHAJIbI J1s1 U3rOTOBJIEHUs. MoJeKyJIsipHas JIeKTPOHUKA, TPUMEPBI
YCTPOUCTB. MarHuTHele HOCUTENN MH(POPMALHH.

Tema 7. HanomaTtepuaJibl JJisi 0MOHAHOTEXHOJOruu, Meunuabl. Hanogapmakosorus u HaHoJIeKap cTBa.
Be3onacHOCTb M PUCKH HCIOJH30BAHUS BEIIE€CTB B HAHOAUCIIEPCHOM COCTOSIHHHI

Marepuainsl 111 GUOHAHOTEXHOIOrMU. KOHCTPYKIIMOHHBIE HAHOMATepHabl Uil MeAuIMHbL. Hanodapmakosorus u
HaHoJsiekapcTBa. CUHTE3, OUOKOHBIOralUs U OUOCOBMECTUMOCTb HaHOYACTHI. MarHUTHbIe HAHOMATEPUAJIbl B MEIUIIMHE.
Hanokarncynbl. Hanonekapersa. Jluarnoctudeckiie HaHocucteMbl. HAHOMHCTPYMEHTHI /151 MUKPOOHOJIOTUH U ME/TULIHBI.
bezonacHOCTb U PUCKU UCTIONIB30BAaHUA BELLIECTB B HAHOJUCIIEPCHOM COCTOSIHUM.

5. IlepedeHb y4eOHO-METOUUECKOTO 00€eCIeYeHHA IA CAMOCTOSTEJbHOM PadoThl 00yUJaommXcs Mo
JUCHUNUIIHE (MOIYJII0)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

ACS Nano - http://pubs.acs.org/journal/ancac3
http://thesaurus.rusnano.com - http://thesaurus.rusnano.com
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http://www.rusnano.com - http://www.rusnano.com

Nature Nanotechnology Journal - http://www.nature.com/nnano/index.html

United Nations Environment Program [nekTponHslil pecypc] - http://www.unep.org

9. MeToandecKne YKa3aHHA UIA 00yJaIomMUXCcs M0 0CBOEHUIO JUCIHUIIAHBI (MOXyJIsT)

Bujg paéor

MeToanueckue peKOMeH alu

JICKIHU

B xo/e JIeKIIMOHHBIX 3aHATUH ClIeyeT BeCTH KOHCIIEKTUpOBaHue yueOHoro Matepuaina. Heodxomumo obpamars
BHUMaHHe Ha KaTteropuu, (hoOpMyJIMPOBKH, PACKPHIBAIOIIIE COIEPKAHUE TEX WM UHBIX SIBJICHUH U TPOIIECCOB,
Hay4YHbIe BBIBOJIbI U MPAKTUYECKUE PEKOMEH/IAINH, TTOJIOKUTEIIbHBII OIBIT B OPATOPCKOM HCKYCCTBE.
JKenareslbHO OCTaBUThH B pa0OUYMX KOHCIIEKTAX I0JIs, HA KOTOPHIX JIeJIaTh IIOMETKU U3 PEKOMEHIOBAHHOMN
JIUTEPATYPHI, JOTOTHSIONIME MaTepyall IPOCTYIIAHHON JICKIUH, & TAKXKe MOJUYePKHUBAIOIIHE OCOOYI0 BAXKHOCTh TEX
WJIM MHBIX

TEOPETUUYECKUX TOJIOKEeHUH. 3a/1aBaTh MPernoiaBaTeli0 YTOUHSIOIIME BOIIPOCH C LEJIbIO YSICHEHUST TEOPETUUECKUX
TMOJIOKEHUM, pa3pellieH s CIIOPHBIX CUTYAIIUM.

Pe3ybTaThl KOHCIIEKTUPOBAHKS MOTYT OBITh MPECTaBJICHBI B PA3IMUYHBIX (hopMax.

IT1aH - 3T0 cXema MPOYUTAHHOTO MaTepUaia, KpaTKUi (WK MOAPOOHBIN) MepeveHb BOMPOCOB, OTPaKAIOIINX
CTPYKTYPY U MOCJIe0BaTeIbHOCTh MaTepuaia. [1oqpoOHO coCTaBICHHBIN TUIaH BIIOJIHE 3aMEHsIET KOHCIIEKT.
KoHcnekT - 3To cucteMaTu3upoBaHHOE, JIOTUYHOE U3JI0KEeHUEe MaTepralla UICTOUHKKA. Pa3inyaioTcs yeTbipe TUIa
KOHCIIEKTOB:

- [171aH-KOHCIIEKT - 3TO pa3BEePHYThIN JEeTATM3UPOBAHHBIN IJIaH, B KOTOPOM JOCTATOYHO MOAPOOHBIE 3AIUCH
MIPUBOASATCS 110 TEM IYHKTaM IJIaHa, KOTOPbIe HYKJIAI0TCSI B TIOSICHEHUH.

- TekcTyabHBIN KOHCIIEKT - 3TO BOCIIPOM3BEICHUE HanOoJIee BaKHBIX MOJIOKEHUN U (DPAKTOB UCTOYHUKA. .

- CBOOOMIHBII KOHCIIEKT - 3TO YETKO U KPaTKO chopMyIMpPOBaHHBIE (M3JI0KEHHBIC) OCHOBHBIE TIOJIOKEHHUS B
pe3yibTare rIyOOKOro OCMBICIMBAHKS MaTeprasia. B HeM MOryT IPUCYTCTBOBATh BBIMUCKH, IIUTAThI, TE3UCHI;
YacTh MaTepuasia MOKeT ObITh IIPE/ICTaBJIeHA IJTAHOM.

- TemaTUYeCKMiA KOHCIIEKT - COCTABJISIETCSI HA OCHOBE U3YUYEHHs psiia ICTOUHHUKOB U J]aeT 0oJjiee WM MeHee
MCYEPMbIBAIOIINI OTBET M0 KAaKOK-TO cxeme (BOIpocy).

CaMoCTOs1-
TenbHas padoTa

B mporiecce MOATOTOBKH K 3aHATUSAM IIPH HEOOXOAUMOCTH ClIeyeT 0OpaIuaThesl 3a KOHCYJIbTalel K
nperogaBateno. Vs Ha KOHCYJIbTAIMIO, HEOOXOAUMO XOPOLIO MPOAYMAaTh BOIIPOCHI, KOTOPHIE TPEOYIOT
Pa3bsACHEHNS.

3anncy IMe0T epBOCTENIEHHOE 3HAUYSHNE IS CAMOCTOSATEIbHOM paboTs! cTyeHToB. OHM MOMOTA0T HOHSTh
MOCTPOEHHE M3Y4aeMOro MaTepHaa, BEIACTUTh OCHOBHBIE MOTOKEHH S, TIPOCIEUTD MX JIOTHKY U TEM CaAMBIM
MIPOHHMKHYTh B TBOPYECKYIO JIa0OpaTopuio aBTopa. BeaeHue 3amiceid clocoOOCTBYET MPEBPAIIEHUIO YTSHHS B
aKTUBHBIA ITpoLiecc, MOOWIIM3YET, Hapsily CO 3pUTEIbHOM, U MOTOPHYIO naMsTh. CJlelyeT IOMHUTB: Y CTY/ICHTA,
CHCTEMAaTHYECKH BEYIIEro 3aliCH, CO3AeTCsl CBOW MHINBUAYAIbHBIHN (POH[] MOACOOHBIX MaTEepHAJIOB IS
OBICTPOrO MOBTOPEHHSI IPOYUTAHHOTO, IS MOOMJIM3ALIMN HAKOIUICHHBIX 3HaHUH. OCOOCHHO BaKHBI M TIOJIC3HbI
3aIFCH TOT/A, KOT/Ia B HUX HaXOJAT OTPaKeHHE MbICIIH, BO3HUKIIKE TIPH CAMOCTOSATENBHOM padoTe.

BaxHO pa3BuBaTh y CTYAEHTOB YMEHHE COTIOCTABJIATh ICTOYHHUKH, ITPOLYMbIBATh H3y4yaeMblii MaTepuasl. bosbioe
3HAYEHME NMEEeT COBEPILICHCTBOBAHNE HABBIKOB KOHCIIEKTHPOBAHUS Y CTYJEHTOB.

V3yyeHne MUCHMIUIMHBI ClIeAyeT HAYMHATb C IPOpadOTKU HacTOsIIIelH paboyei mporpaMmel, 0co00e BHUMaHHe,
yIessis IesisM | 3a/ladaM, CTPYKTYpe 1 COJEpKaHMIO Kypca.

B Xoze moAroTOBKY K 3aHATHSAM HEOOXOJUMO M3YUUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTHCS C JOTIOJTHUTEIbHOH
JIMTEpaTypoi, HOBBIMHU IMyOIMKALMSME B IEPHOANYECKUX U3IAHUSAX: )KypHaIax, ra3erax u 1.1. [Ipu atom
TpedyeTcsl yuecTh peKOMEH/IALNY ITperoaaBaTess ¥ TpeOoBaHus yueOHOH nporpaMmbl. CTYICHT MOKET
JOTIOJTHUTD CIIFCOK MCIOJIb30BAaHHOM JIMTEPATy Pl COBPEMEHHBIMHI MCTOYHHKAMH, HE TIPEJCTABJIEHHBIMH B CIIMCKE
PEKOMEH/IOBAaHHOM JINTEPATYpPHL, U B JaJbHEHIIEM HCIIOIb30BaTh COOCTBEHHBIE MTOATOTOBJICHHBIE YUeOHbIC
MaTepuabl IPA HAMMCAHNUH KYPCOBBIX M TUMIIOMHBIX padoT.

CryaeHTaM peKOMEHIyeTCsl MONyInTh B BHOIMOTeYHO-MH(DOPMALIMOHHOM IIEHTPEe YHUBEPCUTETA YUEOHYIO
JIMTEpaTypy Mo JUCHUILTMHE, HeOOX0IUMYIO [T 3(pPEeKTHBHOM pabOTH Ha BCEX BUAX ayJUTOPHBIX 3aHATHM, a
TaKkKe JJIs1 CAMOCTOSITEIbHON pabOTHI 110 U3YYESHHIO TUCIUILTAHBL.

YcrnenHoe 0cBOeHHE Kypca MpenoiaraeT akTHBHOE, TBOPYECKOe yJacThe CTYAEHTa MyTeM IUIAHOMEPHOH,
TIOBCETHEBHON PabOTBHL.

Crpanyua 7 u3 11.
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Bujg paéor MeToanuyeckue peKOMeHIalu

3a4er 1. TTogroToBKa K 3a4eTy 3aKJII0YAETCs] B U3YUYEHNH U TIIATEIbHON MPOpabOTKe CTyJEHTOM Y4eOHOro Matepuana
JVICIIWTLTAHBI C YIETOM YUeOHUKOB, JIEKIIMOHHBIX M CEMUHAPCKUX 3aHATHHA, CTPYNIIUPOBAHHOM B BHJIE
KOHTPOJIBHBIX BOIIPOCOB.

2. 3a4eT MPOBOJUTCS B BUJIEC TECTUPOBAHMS WM IO OmieTaM. B citydae mpoBeieHHsI UTOTOBOTO TECTHPOBAHMS
BeJIyIIeMy ITpernoaBaTesio NPeloCTaBIIsIeTCs IIPaBO BOCIIOIb30BATHCS TPMMEPHBIMU 3aJaHUSIMU MJIM COCTABHTh
HOBBIE 33/IaHMSI B TIOJTHOM COOTBETCTBHHU C MATEPHAIIOM yUeOHON VICIVILTAHBI.

3. Ha 3auer (B TOM 4YHMCJie ¥ Ha UTOTOBOE TECTUPOBAHKE) CTYJICHT 00sI3aH MPEIOCTABUTH:

- TTOJTHBIY KOHCIIEKT JIEKIIUH (Iaxe B CITydyasiX pa3penieHns CBOOOIHOTO MOCEIeHUs yIeOHbBIX 3aHSATHI);

- TTOJTHBIN KOHCTIEKT CEMUHAPCKUX 3aHSITHUIA;

- pedepat (pedepatsl) MO yKa3aHHOM IMpenoiaBaTesieM TeMaThKe (B clydae IMPOMyCcKOB (M0 HEYBAXUTEILHOW WK
YBaXHUTEJIbHOU MPUYMHE) B KAUeCTBE OTPaOOTKHU MPOITYIIIEHHOTO MaTEepUaa);

- KOHCHEKTHI JOTIOJHUTEIBHOM JINTEPATypPHI 110 Kypcy (110 KeJaHUIO CTYJeHTa).

4. Ha 3auere 1o 6usietam CTyIEHT JIaéT OTBETHI HA BOIIPOCH! OMJIeTa TOCIe MpeBapruTeIbHOM OArOTOBKY.
CryzeHTy Mpe/iocTaBIIsieTcs IpaBo OTBEYaTh Ha

BOIPOCH OuyieTa 6e3 MOArOTOBKH 0 ero kejnaHuio. [IpenosaBaresb IMeeT MpaBo 3a/1aBaTh JAOIOJTHUTEIbHBIE
BOIIPOCHI, €CJIA CTYJIEHT HEJOCTATOYHO MOJIHO OCBETUII TEMATHKY BOIIPOCA, ECIIM 3aTPYJHUTENBHO OJJHO3HAYHO
OLIEHHUTh OTBET, ECJIM CTYJCHT HE MOXET OTBETUTh Ha BOIPOC OMJIETa, €CJIU CTYIEHT OTCYTCTBOBAJT HA 3aHATHUSIX B
cemecTpe.

5. KauecTBeHHO! MTOATOTOBKOM K 3a4eTy SIBJISETCS:

- MOJIHOE 3HAHKE BCETO YUEOHOr0 MaTepuasa, BhIpaXaloleecsl B CTPOroM COOTBETCTBUM M3JIaraéMoro CTyIEHTOM
MaTepraty yuyeOHUKa, JIEKINI 1 CEMUHAPCKUX 3aHSATHIA;

- cBOOOJHOE OIIEpHPOBaHIE MAaTEPUAIOM, BBIpaXaloleecs B BBIXO/IE 3a Npe/esibl TEMAaTHKY KOHKPETHOTO BOIPOCa
C LEJIbI0 ONTUMAJIBHO IIMPOKOT0 OCBELIEHHsI BOITpoca (CBOOOAHBIM ONEpUPOBAHIUEM MATEPUAJIOM HE CUUTAETCS
paccykeHre Ha oOIIre TEMbI, He OTHOCSIIMECS] K KOHKPETHO ITOCTaBJIEHHOMY BOIPOCY);

- IEMOHCTpaNys 3HAHUH JOMOJHUTEIBHOTO MaTepHaa;

- Y€TKHe TPaBIWIbHBIC OTBETHI Ha JOTIOJTHUTEJbHBIE BOIIPOCH, 33/1aBacMble SK3aMEHATOPOM C IIEJIbI0 BHISICHUTD
00BEM 3HAHUI CTY/IEHTa.

HeynoBneTBopHTeIbHOM MOATOTOBKOM, BCJIEACTBUE KOTOPOH CTYAEHTY He

3aYUTHIBACTCS TIPOXOKIACHUE Kypca, SABJISETCS:

- HEJJOCTaTOYHOE 3HAaHKE BCEro y4eOHOro Matepraa 1o Kypcy, BHIPaKaloleecs B CIIMIIKOM 00IIeM
COOTBETCTBHH JIMOO B OTCYTCTBHM COOTBETCTBUS M3JIaraeMOro CTYJEHTOM MaTrepHaty y4eOHHKa, JIEKIUi 1
CEMUHAPCKUX 3aHATUH;

- HEUETKME OTBETHI WJIM OTCYTCTBHE OTBETA Ha JIOTIOJIHUTENIbHBIE BOIIPOCHI, 3a/IaBaeMble 9K3aMEHATOPOM C LIEJIbI0
BBISICHUTh OOBEM 3HAHHH CTY/ICHTA; — OTCYTCTBHE NOATOTOBKH K 3a4eTy WM OTKa3 CTYJECHTa OT C/Iauy 3aveTa.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOIb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOIO IPOLiECca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS NTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomerteHus UIst CAMOCTOSITEIbHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHueM JOCTyma
B 9JICKTPOHHYI0 MH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATM3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynsTUMeaniiHas ayAUTOPHS.

12. CpeacrBa ajantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYalonUXcsi HHBAJIU0B U JIUI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6paSOBaTCJ’ILHOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06)'[61"‘121101]_[1/16
BOCIIpUsTUC HH(bOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

SAEKTPOHHBH
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- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO IPe00pa3oBaHusl B albTePHATHBHBIE
(bopmbl, y1oOHBIE TSI Pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHMe KOHTEHTA, KOTOPBIA MOXHO NPEJCTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETD
BO3MOXXHOCTb MAcCIITaOMPOBAHHS TEKCTa M U300pakeHHH Oe3 MoTepu KayecTBa, PeLycMOTPeTh JOCTYTHOCTb yIPaBIeHUS
KOHTEHTOM C KJIaBUaTypBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATD OJHY M TY ke MH(OPMaIHIO U3 pa3HbIX KCTOYHHUKOB - HAIPUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHUSIMH CJTyXa MOJTy4Yaad MH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSIMH 3PEHUS - ayJUaJIbHO;

- IPMMEHEHHe MTPOrPaMMHBIX CPEZICTB, 00ECIIeYNBAIOIINX BO3MOXKHOCTb OCBOSHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JWCLMTUIMHOM, 3a CYET aNlbTePHATHBHBIX CIIOCOOOB, B TOM YHCJIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHHNEC TUCTAHIIMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTUI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3janvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTbI 06yqa10meroc;{ C IpenojgaBarejeM, B TOM YUCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HMCIIOJIb30BAaHbI 11 MTPOBEACHN A BUPTYAJIbHBIX J'ICKL[I/Iﬁ C BOBMOJKXHOCTBIO B3aPIMO)16ﬁCTBPIF[ BCEX YUYACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MNMpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpoBEACHUSA TPEHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHNC JUCTAHIIMOHHBIX O6paSOBaTCHLHHX TEXHOJIOTUI JUIsL OpraHnu3ain (bOpM TEKYHIEro u NIpoMeXyTO4YHOIO
KOHTPOJIA;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn 06y‘{aIOIJ_[I/IMC$I WHBAJIMAOM WJIA JIMIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTOLIHOfI aTTeCTalluU 110 OTHOILICHUIO K yCTaHOBJ’ICHHOf/’I MPOAOJIKUTEIIbLHOCTU UX CHAYU:

- IPOJOJIKUTEIIBHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOAMMOIO B MMMCbMEHHON (l)OpMC, - He Oostee yuem Ha 90 MMHYT;

- TIPOJOJIKUTEIIHOCTH MOATOTOBKY 00YYAIOIIErocst K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osee yem Ha 20 MUHYT;

- IPOJIOJIKUTENFHOCTH BBICTYILICHHUS 00YYalolIerocst py 3aliuTe KypcoBor paboThl - He foJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBaHusMu PI'OC BO u yueOHbIM 1u1aHOM 110 crienmaibHoctr: 04.05.01
"dyHgaMeHTaNbHas U IPUKJIaAHas XUMUS'' U clienmainu3anuy "®yHaaMeHTaIbHask XMMHSL: MaTepHualtbl Oy Iymero”.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

Fb1.B./]B.13.07 @yukyuonanrbHvle HAaHOMAMEPUANbL U TNEXHONO02UU UX
noAyueHUs.

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

CrneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMUS
Cremmammsanys:_ PynnaMeHTanpHas XUMUAA: MATEPUATIBL OYVIYIIErO

Kpanudukanus BeinyckHuka: Xumuk. [lpenogaparenb XuMuu
dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. FonosuH, 10. . OcHoBw HaHoTexHOMOTHI / 0. U. T'onoBuH. - Mocksa : MammHocTpoerue, 2012. - 656 c. - ISBN
978-5-94275-662-8. - Tekct : anexTpoHHSIH // JIaHb : 351eKTpoHHO-OnbmmoTevHas cucrema. - URL:
https://e.lanbook.com/book/5793 (mata o6pamenus: 25.05.2021). - Pexxum mocTyna: s aBTOPH3. TOJIb30BaTEIeH.

2. I'yces, A. 1. HanomatepuaJisl, HAHOCTPYKTYpbl, HAHOTEXHOJIOIUM : yyeOHoe nocooue / A. U. I'yces. - 2-e u3p., ucmp. -
Mocksa : PUSMATIINUT, 20009. - 416 c. - ISBN 978-5-9221-0582-8. - Tekcr : anekTpoHHsIH // JlaHs :
3JIeKTPOHHO-OMbMoTeyHas cucrema. - URL: https://e.Janbook.com/book/2173 (nara obpamienus: 25.05.2021). - Pexum
JocCTyma: Ijisl aBTOPU3. MOJIb30BaTENeH.

3. Pam6uau, H. T'. ®usndeckre u Xumrdeckrie OCHOBB HAHOTEXHOJIOTUH : yueOHoe nocooue / H. I'. PamOoum, A. B. Bepéskun.
- Mocksa : ®PU3MATIIUT, 20009. - 456 c. - ISBN 978-5-9221-0988-8. - Tekcr : 21ekTpoHHbI // JlaHs :
3NIEKTPOHHO-OnboTeyHas cucrema. - URL: https://e. Janbook.com/book/2291 (nata obpamienust: 25.05.2021). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

lonoJsHATE ILHAS JUTEpPATYpa:

1. BBenenue B HaHOTeXHOJIOTHIO : yueOHuk / B. Y. Maprosun, B. A. XKa6pes, I'. H. Jlykbsinos, B. A. Tynuk. -
Canxkr-IlerepOypr : Jlanp, 2021. - 464 c. - ISBN 978-5-8114-1318-8. - Tekcr : anekTpoHHsIii // Jlanb :
3JIeKTPOHHO-OubmoTeunas cucrema. - URL: https://e.lanbook.com/book/168460 (nata obparenust: 25.05.2021). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. TTOJIb30BaTENEH.

2. OcHoBHI (pu3rueckoit xumun. B 2 4 : yueOnvk / B. B. Epemun, C. U. Kapros, U. A. Ycnenckas [u ap.]. - 5-e u3j., nepepad.
u Jo1. - Mockga : Jlabopatopust 3Hanu#, 2019. - 625 c. - ISBN 978-5-00101-633-5. - Tekcr : anekrponHbii // Jlans :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/116100 (nata obpamenus: 25.05.2021). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TIOJIb30BaTENeH.

3. Cy3nanes W.I1. HanoTtexHonorus : (pM3MKO-XUMUSI HAHOKJIACTEPOB, HAHOCTPYKTYp 1 HaHoMaTepuaioB / U. I1. Cy3nmaines .-
Mocksa : URSS : [JIUBPOKOM, 2013] .- 589 c.

4. Enucees, A. A. ®yHKIIMOHAJIbHBIC HAHOMAaTepUaIbl : yueOHoe nocooue / A. A. Enucees, A. B. Jlykamus ; noxg peaakiueii b.
H. TpetbsikoBa. - Mocksa : PUBMATIIUT, 2010. - 456 c. - ISBN 978-5-9221-1120-1. - Tekcr : 31eKTpoHHBIH // JIaHb :
3JIeKTPOHHO-OMOIMoTeuHast cucrtema. - URL: https://e.Janbook.com/book/59578 (nata obpamienus: 25.05.2021). - Pexum
JOCTyIIA: 1JIs1 aBTOPU3. N0JIb30BaTEIEH.

5. Ceprees I'.b., Hanoxumus: monorpacdus / Ceprees I'.b. - 2-e uzg., ucnp. u gon. - Mocksa: N3garensctBo MockoBcKoro
rocyaapcTBeHHoro ynusepeurera, 2007. - 336 c. - ISBN 978-5-211-05372-4 - Texkcr : anextpoHHsii // 9BC 'KoHcynpranT
crynenra' : [cait]. - URL : http://www.studentlibrary.ru/book/ISBN9785211053724.html (gata obparenus: 25.05.2021). -
Pexum poctyna : o noarvcke.
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

Fb1.B./]B.13.07 @yukyuonanrbHvle HAaHOMAMEPUANbL U TNEXHONO02UU UX
noAyUeHus

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

CneuunanbHocTb: 04.05.01 - ®yHnaMeHTanbHAS ¥ OIPUKJIAAHAS XUMHS
Cremmamsanys:_ PynnaMeHTanpHas XUMUAA: MAaTEPUATIB] OYVIYIIELO
Kpanudukanus BeinyckHuka: Xumuk. [lpenogaBarenb XuMuu
dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA
Ton Havana oOyueHust Mo oOpa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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